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^W^tfflbfctilil/^ ba;l^*>y-fe:>X (EL) Mflt. ffiWmft. 

d ti L£ "9 -hf L-T. fiJ^.tiW^¥8 - 3 1 1 4 4 2 

1 m/W<H£<. ^m^ih 1 5 0 hr*|iWT^^fc 0 ^m^iU H 
flHb-r&fc&Ulti. ftffiifc^h r^W^^^o ifefc. #PfW3 - 1 6 2 4 8 1 ^- 


1 


• # 

isnx^&tim&<D%m.tf^+ftx*fo^tz 0 £ tmmw- 10-340782 

^m^Wm^l 1 - 4 0 3 6 om&mtzZfcl±^ 7 >U*"7 >T>&it^W**a 

itufsft-a-^te. Tie— c i ] ~ c i 8] <7)^i*n^T*^$n*<b-&#iT**» 



C l ] 


2 



C2] 


X 3 X 4 X 5 X 6 X 7 

X 16 X 15 x 14 X 13 X12 x» 



C 4 3 


X l X 18 X 17 X 16 X 15 X 14 X 13 



C5] 


3 



m 


4 



C12) 



5 


X 9 X 8 



C15] 



[163 


ai. l < ttstttf^ssus^gt i~2o (DT)\s*)\sm, mm^ l < t± 

^COj^^^if 1-20 (D7;^ + i/«, L < (±MS^CDj^^^6 

-3 0©7'J-;l/i, t> L < (iif^ro^igft 6 - 3 0«7'J-M + 

< ttlllroj^ilft 1-30 ©T;Mr;i/T ^ SiH& L < liifftto^ 

2&8~3 0©7^-;Ht^f)s ^t-^g^S^t/X 1 ~X 20 iig^Lti 

— e#> oTU^, /;f;L, #3tta>B8igX '-X 1 (i = 12~20) 


6 


R 5 R 16 R 15 R 14 R 13 



C 1 7] 


R 5 R 16 R 15 R 14 R 13 



[18] 


R 7 R 8 R 9 R 10 R 11 


c-^ c 1 7] ~ c 1 8] ifrtu R 1 ~r 4 iu ^n^trn^.^ mmm^m. 

R' iR 2 Stf/JlfciR 5 £R 4 ti. fitm-mmfe-SXlt-O-, -S 

-^u^u^tui>. r 5 ~R ,6 ci. frmm^ mm. #&*>l<i± 

^oj^^^JS: i~20 ©t;|/+;uS. tt$L b < li^^j^Hl^a 
JIh^i ~3 ocor;u+;i/T^ yl^ Igit l < ntl^o^ilfis 7 ~ 3 o 

7;^-;H?:tWt^o ] 


7 


[i] ~ [i6] st*. x' ~x 2o &. *n*?timu^ tkmh^ m 

h L < teffim^ffSJSiH^ l~20 07;^;H, Hit. L < « 
~3 b< C^g^ooj^^H^ 6 ~ 3 0CDT U-;M-+ 

< liasB&o^ffllgffiBf l~3 0©7;Hr;i/7^;l, WMb U < CiMS^w^ 
^8-3 o©7;i^-;i*c<fc*K K^t-^S^SS^x 1 ~x 20 ^btl 

— -e*>o-C£«fc^„ fcfcU ^CT^B^fSX 1 ~X' (i = 12-2 0) CO 4? 

8 


-mx c i 7) ~ c i 8] xt*. r 1 ~r 4 -{±. ^tt^naui:^ j^n^^t 

l ~2 o©T;i/+;uS, B$I6 L < {iMa&oj^l&is^Pgc 6 ~ 3 o©7'J-;H 
R 1 £ R 2 Stf/XCiR' <h R 4 kju j^m-^^xii-o-, -s 
-^LtlS^bt^T^«i:^ R 5 ~R 16 &. tKJ&SI^ #ll&&L<te 
^wj^^™ l~20 ©7;^;H, mm, L < ci^^MH^ 

1 ~2 0©7i^ + yl, It t L < ^M(Z)^iIf t 6 ~ 3 0 ©7 U -)V 
B$i6L< litaS&^f&SC^ & 6 ~ 3 0cdt!J-;M-*vS. B$<6L< 
liMM^CDj^^^6~3 0©7 , J-;i/7 5/l, g&fc.L< litog&(7>&ill 
H?$U~3 0<£>T;Mr;UT^ M^^L<liMB^©^H^7~3 0 
07'J-;i/7;^;i/7 5 yS3lC;£B$j6 L< (iitMi^SS ~ 3 0cor;u 
^-T^gmS^^R 5 -R'^I^Lt^^^j&lt 

7;^-;H?:aWt^o 

±15— l&it [1) ~ CI 8] 0>fb^t£^T#£LWb^$l£J*rF 

#7;u^-7 >^>#f§^\ 7 5/it'i^$titi^^t^mLi\ 

ci odt 5. ylti, g$?6 L< eitag&ror y — )uts ;It**^c:i^l L 



— *R5t [17] XCi C 1 8] izis^xit^ R^RzfR* #B&££W1-£g-e 

— ffilhLX^ t7M7>f>flS^ 7, 1 4-v7x^;l/7-lrt7h [1 
, 2 -k] 7^^-^ >7^>cD^^(3-p^T^-r/S 0 

7-bt7 h [1, 2-k] >^>CDv7*a^E#:^ N 3, 1 0-y7*D 

=E- 7 , 14 -v7x^;l/7-irt7 h [ 1 , 2-k] 7 7 > ^ > (A#0 <h 
3, 1 l-y7*Dt-7, 1 4-i?7x-;l/7-bt7b [.1, 2-k]7;u^7 

^n^. a#\ b^^k^j; *)&t>n&mi&gzfim£ lti±. a#s^<dt 
( 1 ) v7n*&wm&-r&Kmm<DBim&& o yyat^^i^^ c 2 

1 0 


m^&mf%m&m&li-&z.£lz.&*)^ Afls: B#= l O : 9 0~9 0 : 1 0<D& 

&tz^ m'&ttl£(Dmmv>^fi\ ®A#: B#=x± l 0 : y± 1 0 (x + y 
= 10 0) f*^^ ttm £ L < „ mzftt L- < «(2)A# : B#:= x ± 5 : y ± 
5 (x + y=100)t*S, £<73j;-9ft®<73jt£\ M'l£#j±M5(3: — 

m&ik&zmx.&ztiz£K>, myt&zmz.z>zttf-eg& 0 &t z ^ m& 

o 

OSSS^fc&TfcL-? ZgUkfatn^Efrittf^ 9 0 : 1 0 - 6 0 : 4 0 t**^ $ 
^Clf4L<li 9 9 : 1—70 : 3 0 tT4> Z. tlz£ <0 , iOltSro^, m 

7 b wmtz &zt zmm u a>m&&izffim?% ? v ^-;u<z>®Rit-e 
hu lew^ip t m& i © no M^b-s-^s «• r ^ r & m ^\ 

l^TF!^ #&HJ3£>— j&5£ [1] ~ (1 8] ©fb^©ffc^0S (A- 1 ) ~ (A 
-18) (B-l) ~ (B-l 7) £0J;jVrs#^ *^i±i©f^a^J(-K 

l l 



(A- 3 


(A 


(A 



1 3 




1 4 



1 5 



1 6 



1 7 




1 8 



OMe 

1 9 


(A- 2 1 ) 



M'e 



(A- 2 2 ) 


COOMe 



COOMe 


Et 



N — E t 
COOMe | 
E t 


2 0 


(A- 2 3) 



(A- 2 4 ) 



2 1 


(A- 2 5 ) 


(A- 2 6 ) 



Me 


2 2 



2 3 



2 4 




2 6 




2 8 




(B -19) 



<O^N-<g> 


l^@/f£fte/m^aAB/Pi*!) > (^/m&A»/^»/it^±AJi 

m^tmi^t, &mizfoux^ ^mm^-^ c n ~ c 1 8] mt^m^*. 


3 0 


A"f £Ji £IE?L&AJg. jETL&AS^ £IE?l£gttm •) &#Jg* -eiE?L£lfc2!?- 

mzn^iAm, m?&Amfr^m?'Zmmvmftm£xn?zmm-t&mz 
l< i±&mmmt(Dmm'&m<D&mm^&<omiRznxmmzn% 0 • 

-7?a^y.U>. y :7?a^D -f-y^u^V jy^ y7x^y 

y 'j y&mmfo, ^ > v* y u >^is$m> >r ^ 

Hr^y^ ^^f>, yn->r-'A -< s rv— b- Mb^r+W-f Kfb 

3 1 


yi/^>. &si£iii#^0>is#^*4##tf£tt*#. cn^icus^^n'-s*) 

So 

TfW^HiRT ^ >s§##;tf) s^ijte. h y 7 *.-;ut ^ h y h y s > 

„ h'Jj^7x-;l/7^>, N, N' -v7i^l/-N, N' - (3 -^^7 
i^.;U) -1, 1' -tf7i-;U-4. 4' -^7;>, N, N, N' , N ' — 
(4-^;b7x^) -1, 1' -7x^-4, 4' -v?T^>^ N , N, 
N' . N' - (4-^f;l/7x-;l/) -1, 1' -t7x^-4, 4' -^T 
5 N, N* -y7x^-N, N' -vt7f;l/-l, 1' -t'7x^l/- 
4, 4' -v7rA N , N* - (yf^7x^;l/) -N. N' - (4-n-7* 
f;i/7x-il/) -7xt>H/>-9, 1 0-^7 5 >> N, N-bTx (4 -V 
-4-h l J^75 77x^) -4-7x^-v^n^+t>f, &L<li£ 

7^ni/7-> (P c ) m^W(DMifcMl±, H 2 Pc, CuPc, CoPc. 
NiPc. ZnPc. PdPc, FePc, MnPc. ClAlPc, CIGa 
Pc, CI I n P c > ClSnPc^ Cl 2 S i Pc, (HO)Al.Pc. (H 
O) GaPc. VOPc, T i OP c> MoOPc> GaPc-O-GaPcl 


t?aAiii4i:LTi±, s^i^t^t^^*.. Pi»>^om^±A^m 

^tr^vv^+v b\ V-;k t+ty7 v /-;k b ';tV-;k >f 5 

&K^#fb^0>^ffc0!K±> 8 - t Ka + H; U 7— b v^Z*. t*x (8 
-t Ka + v+y 'Jt- b) t'X (8-tKn + v+;'Jt-h)i> fc* 

X (8-tKa + y+; U 7— b ) h'JX ( 8 — t: Fa + y+y V i~ 

— h) r;u^— ^A. bUX (2-yf;^8-tFa + y+;iJt-h) r;u 
^•7/^ b U X (8-tKn + i/*;'Jt-b) # U *7 A > t'X ( 1 0 — b K 
a^fO*/ [h] 'Jt- b) 'J ex (1 o-t Kd.+ ^VV' 

[h] +y';7--b) MIS. ex (2-^^-8-+>"Jt-h) ?an#y 

ex (2-^^-)v-8-^y v-r-b) (o-^bV^-b) #y«7A, 

tTX ( 2 -j* 8-4;'Jt-h) (l-t7^7-h) 7i^-7A, f 

X (2-y^l/-8-+;'Jt-h) (2-t7h7-h) itW2*m&%*fb 

f7^7y-;H)L<lih iJ7y-;biWWtL^. Mfo&Mzte^ 2, 5- 

3 3 


ex ( 1 - 1 , 3, 4-W7-;k v^WOPOP, 2, 

5~ex (l-7x^) -1, 3, 4-f?y-;k 2, 5-t*X (l-7x 
=-)V) - 1 , 3, 4-t*ty7y-/K 2- (4' - tert-7'^7x- 

;u) -5-( 4" 1,3, 4-t+t^7 % /-;K 2, 5 -ex 

( 1 -1, 3, 4-t4tv77-;K 1, 4-b'X [2-( 5- 

7 I ^t+f y7 1 / l J/W ] ^>-tf>. 1, 4-tfX [2-( 5-7^;U*- 
*-tf-^7 7y ;U) -4-tert . 2 - (4* - tert- 

y^;b-7i^;p) -5-( 4" -k'7i^) -1,3, 4-^7i?7 , /-;k 
2, 5 -t'X ( 1 --t-7^;U) -1,3, 4-f7y7V-;k 1, 4 - ex [ 
2-( 5-7x^7777^1/) ] ^>-tf>. 2- (4' - tert-T"? 
;l,7x-;b) -5-( 4" -t*7x-iH -1, 3, 4-bUT s /-;K 2, 5 
-fx (1 -i~7*J],) - 1 , 3 , 4 - h 'J 77-;K 1 , 4 - ex [ 2 - ( 5 

-7x-;i/h'j77 | j;b) .] ^>-e >n^tf £>n<g>#. zftttizmfezn&ib 

*5&m<vmm.ELm?izt5^-a$^ w^sns*^ — jsssc c 1 j ~ c 1 8] <Dit 
■smcDmiz^ mmm^ K-e>?wk jEmixun^^m^iA^mo^p 

iToifc ne sAmmzmmzn&Mitxx^ mt^ yi?<yi±?§(Dmti&m 

3 4 


^->^A/-f >^^A N U ^Z*/T;l^— LXmfbtl* 

ft< <h£— yaffil-. *;wyt>f FS. ^aywb^SJiXii&JggMfc^Ji 

fjfBA^^y^-'f K^LTtt. ^J^tdfS i Ox (UX^2) , AlOx (1 
sSX^l. 5). Si ON. S i AlON^WIKWbn, ^ayvft 

£ LTt±. 0RtfL iF, M g F 2 . CaF 2 . "7 -y ^b#±3S^JS^ 
Sb<#cf<^n. HUl^P^b^^bTCi. fll^CfC s 2 0. Li 2 0. MgO 
. SrO, BaO, C a 0 ft ZWtfft. L < £tt£„ 

m@cD^ft < £ ^— ^aM(-m^E^fb^^3l7c't4 K-/\-> b (Dmtrffii&X 

«fc -9 i--r * £ £ i;: «*: «k m^E^b-a-^j^Tc^ 7 0 *g-&$u&a< 

3 5 


3— ;k t'^yf^-ik t^fD'A ^'ji-f;i/i-f;^h>, *°y 

Isy-J-^Uy&m^W^ 7- h77MDXfl/>-^7MD7'ak 1 l/> 
^fi-a#> ^^DDb^Mnx^UV, ^ , Jt'^'j7 ! >7M7^h\ *° 
'Jxxr/k #y#— K jK'J7U^;a b\ *''Jx-tM; 

k ^ ■ y = h\ y 7o tr v >^ 4 w h ft & „ 

^\ 1 Onm^bO. 2junKDW$^[:ffiLt\ 

3 6 


1 (fb^A- 1 ) 

MTiZ7ji'tKfiMI&te&'?'C^ 3. 10-tX-i?7x-;l/7^-7, 14 


3 7 



( 2 > ^— x IlQ (3) acenaphthylene 


acenaphthene 
quinone 


rcfluxed 
in ethanolic 
KOH 

6hxs 


(2): 1,3-diphenylacetone 


xylenes was 
removed 



acenaphtho-2,5-diphenyl- 
cyclopentadienone 


refluxed 
in xylenes 
24hrs 


DDQ : 2,3-dichloro-5,6-dicyano 
-1,4-beuzoquinone 


DDQ 


refluxed 
in CH2CI2 
HU- 



MS 478 
(6) 

7,14-diphenylacenaphtho 
(l^-k)fluoranthene 



(7)* (A-D 

MS 812 

MS 635 

* (1) — (7) 

cf. Jeff D. Dcbad, Allen J. Bard J. Am. Chcm. Soc. vol.120 2476 (1998). 


(A) 3, 1 0-M3, 1 1 4-v7x-^7tt7h- 

[1, 2-k] 7^7>f>©M 

J . B. A 1 1 e nnfimzk 0. 7tht7f>+/> ( 1 ) ^^WMt 
U 7 , 1 4--i?7i-;l/7tt7 h- [ 1 , 2-k] Vfr* (6) £ 


3 8 


HT. 3, 10-RZfZ. 1 l-v7*a^-7, 1 4 - v?7x-;i/7-bt7 h- 
[1. 2 -k] 7;l^7>x> ( 7) £^L7i 0 3, 1 0 -Stf 3 . 1 1 -v 
1 4-^7x-;l/7-trt7h- [1, 2 - k ] 7)^7 >-r > ( 7 
) GD-ffc^SSkt. FD-MS (7^-^F7ry7-y 3 >7X^n^)S 

v7 hliAl 1 en (DfflfeHM. <h — gft Ltz 0 (J. D. Debad, A. I. Bard J. Chem. Soc. vo 
1. 120 2476 (1998) #M) 

(B) 3, 1 0-M3, 1 l-^7x-;l/7^7-7, U-v7x-^7t 
„ t7h-7;^7>f> (4t^W)A- 1 ) <7)-£j& 

g 3, 10-7W3, 11-^7*0^-7. 1 4 - y'7x^^7tt7 h- [ 1 

^ , 2 -k] -7)V3r=7 >-r> ( 7) 3. 5 6 ?*7A ( 5 . 6 mm o 1 ) . VI * 

IS? s 

Er ^;l/7 5> 1. 8 9 7*7A (1 1. 2mmo I) , ffl^V^A 0. 0 6 

(0. 3mmol). h l J-^-vt l J-7'f;l/*X7r/ 0. 2 2^' 
fjj 7A (1. lmmol) , Vy7A-;-'>t , J-7*b+NK 1. 5 1 ^7 

r H A ( 1 4 . 0 mm o 1 ) £ h > 1 5 0 5 'J 'J -y h ^M^^^ U 6 

#4. 8^7A^fc. hJU^yizmm^t^ v'J 7Jy;U^3tilb/c7J7A^ 
□ -7 h ^7i.ia O^E'JU £j&#4 . 1 ?7J**mtz 0 FD-MS (812) 
RTfit&Vo (7) 0>fl*jgJ:»K 3, 10-^r/3, 1 1-^7x^7^7-7 
. 1 4-y7x^7tt7h-7/l/t7>f> Mt^A- 1 ) X~&ZZ.t% 

'JitO. 6 ^7A(7)fft^g#£?#/i 0 FD-MS (8 1 2) Rtf 'H-NMR 

3. 10-7^1/3, ll-vT^y-7, 1 4-y7x-;l/7tt7 
h-[l. 2 -k] 7;U^7 >t">2I^&£. ft^tlA- 1 6 (^^2).{t 
SWB- 1 5 (l=rj&#»j3) . (#^J4) . {k^B- 1 8 (^ 

3 9 


M 5 ) Rlfit&toB- 17 (l=rj&0ij 6 ) (DKfcm&ZMTlZTfi-to 



stem 2 ut&foA- i6) 

Sf&M 1 (B) l^-fc^T^ v7i^7; ><Dftt>*)lZ.^ p, p* -vbU;U 
T~> 2. 3 1^7A (1 1. 7 mmo 1) £ffl^fcJ*W±|^(;i lt^)£$ 

#J3'JU iii*EJK©£j£# 2 . 9^7A». FD-MS (868) J:*), Vo£ 

tjA- 1 6 tmm^tzo 

4 0 


&f&ms at-s^B- 15) 

S&M\ (B) izts^x^ v7x^^7r/<z)^b*)i^ >f5;xfM> 

2. 2 7^*7 A (1 1. 7mmo 1) ^/i^Hi|5]ti(' LT^f5^ -tffco S 

tz:«fc-0#IXU 2. 3/7A^#/c 0 FD-MS ( 8 6 2 ) J; 0 

. ikSWQ- 1 5 f@ggLfc 0 
1=r/&#iJ4 ab^A-8) 

-S-^'J 1 ( B ) v 7 x-;l/7 5 Vtftftb 0 I-, U v > 1.0 

7*7 A (11. 7mmo 1) ^fci^H±|W|$i U: ItRjS^ -frfe„ RJt3§iR£ 

. liJ|ifcJga>£j£# 2 . 1 ^7A^I#/-Co FD-MS ( 6 4 4 ) J; <0 . {b^A- 

^•^J5 UtSWB- 18) 

^^#1 1 (B) (i^o^T, v?7i^7; >©lib0 ti> J&JUAV— ;l/ 1. 
9 (1 1. 7mmo 1 ) ^fcj^f (il^HSM;: it/c 0 

f h7tFD77 >?§?K * > 17 # y ;i/ Lfc!? /g ? a v h 7 * — lz «fc 
f)MU iii*£JKadEJ?K# 2 . 0 7*72*ZmtZ 0 FD-MS ( 8 0 8 ) <fc 0 > <t 
^B- 1 8-e<fc&£«tSLfc« 
^^|J6 at-^B- 1 7) 

-B-^ll 1 (B) IZtS^X^ ';7x^7;>»ftbl)t> 7i7f7-;> 2 
. 3 3^7A (1 1. 7mmo 1 ) ^/c^Hi|H)il(3 -t±/i„ IxJfc 


4 1 


i)^iUlttS©£^2. 6 7*^^#fc 0 FD-MS ( 8 7 2 ) J: .0 > lb 
^ B - 1 7 -e & £ 5tt§ L. 7c 0 



iii toluene / ^ — 4 ) 

24fiirs 

( 6 ) (DXtfv h ^^£3: -eSJS^ */i:o fcfclfc* 0 . 1 N - N a 0 HtKSS 

LT{t^i (8) ^ffco 

-a-^J 1 (B) d&^T. (7) WftbOlu (8) $-3. 1 2^7A (5. 6 
mm o 1 ) , v 7 ^ ~;UT ^ XDiXfo 0 t 0 ^ U >> > 0 . 5 l^vA (I 1 
5mmo 1) ^ffl^/ci^Hi|Rl1t l^LT^^-tt. f#£>n7c|l#;c7) h ;bai>^ 

4 2 


ttl-a-^ ( 9) * 2. 2 7*7l*ntz 0 

{L-a-t) (9) 5. 6 1^7A (1 0. Ommo 1 ) «\ y^fMU7 5 
K 3 0^ l J l J7h;Ui^U't+« l J> 1. (1 1. Om 

mo 1) Mmffiisfco zmi?, ->'jAm»^7A^7 

h^v7^f-(3j;0^'JL^ iSiiJfcJg©£l£# 4 . 0^7A». FD-MS ( 

5 8 9 ) <t»K do) -efe*t«i|gu^, 

^ (1 0) 4. 7/7A (8. Oramol) ^7D/^h^ 
0. 7^7/. (1 0. 6mmo 1) ^Jft^cp^tfrti} L/c£j& 

(3i:»3^mbr. ig*«T^«fe<Z>*SJI 3 . 6^7A?rt#/io FD-MS (6 3 

7) £0. {b^A- 4 ££5tISL/c„ 

/£j£#ij8 (fb^A- 1 4) 

\%y\Z.K<tELtfM$&\z&^X^ it&VsA- 1 4 *^Lfc. (S.H. Tucker J. C 
hem. Soc. 1462 (1958) #J&) 



coc 


IOCH3 




heated at 125 C 
5hrs 


(1) 



dimethyl- 8-oxocyclo- . 
pcnt(a)acenaphthylene- 
. 7,9-dicarboxylate 


3f 



100% phospholic ✓= 
acid ^ 



heated at 
125 C 
0.5hrs 


heated at 280 C \l 
6hrs 



(14) 


benzo(l,2-a, 4,5-a> 
diacenaphthylene 


Bra (4.1equiv.) 

reflufted in CH2CI2 
6hrs 



(15) 


catalysts; 

tBuONa 
P(tBu)3 
Pd(OAc)2 

reflttxedi 

wn toluene 
7hrs 



(A-1 4) 



*(!)-*- (14) cf. S.H.Tucker JT. Chem.Soc. 1462 (1958) 



catalysts: tBuONa 
P(tBu)3 
Br Pd(OAc)2 

at40°C 
in toluene 
15his 



/C2H5 
" N C2H5 



C7) 


(A-6) 


^^|J 1 0 «b^B - 5) 

^Tlwf^«l^ot, lt-£r^B- 5 Sr^RLfco (Bei 1. 5(3)2278 # 
M) 



Bra (2equiv.) 



reflux 

in CH2CI2 Br 


(16) 
fluoranthene 


4hrs 



(17) 

3,8-dibromo-fluoranthene 


CH3 


H 


catalysts: tBuONa 
F(tBu)3 
Pd(0Ac)2 

reflux 
in toluene 



(B-5) 


3,8-bis-dimethyIphenylamino- 
fluoranthene 


(16) : cf. Beil. S(3) 2278 

■mm 1 1 ({b^A- 1 2 ) 


a 


P(OC2H5)3 



KO-t-Bu 
in DMSO 



CH-Q-Br 


12 (trace) (fjl 


4 5 



(A-12) 

£&.M 1 2 

^Tt-^-r>K^S&(-J;o-r. 3. 1 0-b'X-v7x^l/7^-7, 14 
-v7i-il/7-trt7 h- [ 1 , 2 -k] 7;l/^7>^>^r/3 , 11-tfX- 

>^>ro^;bj±^ 2 0/8 0-3 0/7 0 <affij£tl£'8-J3cU7c 0 



(molar ratio :22 / 78) 



(molar rati) : 2 0/8 0-3 0/7 0) 


(A) 3, 10-St>*3. ll-vya^E-7, 1 4 - y7z^;i/7irt7 h- 


4 6 


[i, 2-k] iM^y^ymm^ mmm-. 2 2/7 8] (18)©^ 

-fu^it^mt, 3, 1 14-^7x^1/7 

■fet7h - [1, 2-k] 7;i/t7>r>©t/l/Jt^2 2/7 8t^^it?: 1 
H - N M R X ^ ? h MZ J: 0 fitlE b/c Q 

(B) 3, 10-/21/3, 1 1 -v7x^7; 7- 7 , 1 4 - v7 x-;U7-b 
t7h- [1, 2-k] 7;U^-7>-r >ffl^^J [^Ht : 20-30/80-7 
0] <D^& 

3, 10-/W3, 11-^7*0^-7. 1 4-y7x^;l/7tt7b- [1 
, 2 -k] 7;U^-7>^>$I^t) Ov'ktt : 2 2 / 7 8 ] (18) 5. 007 
7A (7. 9 mmo 1 ) . v7x— ;U7 ^ > 2. 7 8 7*7^(16. 5 mm o 

1 ) > Pl^7y 7 A 0 . 0 9 7*7 A ( 0 . 0 9 mm ol)> b'J-^—>t 
iJ-7'^;b*X7^> 0. 4 4^7A (2. 2 mm o 1 ) . 7 V 7 A - ? — v 
t'J-T'h+t^'F 2. 1 2^7/» (19. 6 mmo 1 ) £ b/I^> 100 

0>£*|g?fc y ;u £3t« Lfc *7/.^o-7h^7Mai)^IU jSMSfe© 
6. 2 0/7A». FD-MS (8 1 2) 2fctf 'H-NMRX 
^7 (H : 4 0 0 MHz, M^W* : DM SO ( 1 2 0 °C ) . 0 J- 
J;*}. 3. 1 0-k'X-v7x-;l/7^-7, 1 4-y7x^7-fet7 h- 
[1, 2-k] 7M7>r>t3. 1 l-tfX-y7x^;i/75 7- 7. 14 
-y7x^l/7-trt7h- [1, 2-k] 7^t7>f V-(A-l) (D^frittf 

2 0 /8 0 - 3 0/ 7 0 (Dffij$Ma-e& & tmmLtz a 

m&m 1 3 

J^Tt-^^jgSSt-<fcoT. 5, 1 2 -Stf/XCi 5 , 13-k'X-v7x 
^;l/75 7-9. 1 6-v7x^-7M7>f7 [8. 9-a] 7t7>b 


VJ#^^-\_/ Br 2 H 1 iTS V—/ 

^ )—^^f \ catalysts X> 

tf^S W/ _ tBuONa , 

(2Q) 

(A) 9, 1 6 - v7x- ;l/-7il/t7>f7 [ 8, 9 - a ] T-feT > h U U > 
(19) ©Urtfc 

9, 16-i?7i-;i/-7;i/t7>f; [8, 9 - a ] T-feT > b V >13\ 
Bandyopadhya i Lt, THrT > h U b / >£rtfi 

^WMt Ltz 1 , 3 -v7i~;Uv?a^>? [a] T-feT> h 'J U>-2 
>£T^7^b><h(Da£(-£ 0^J&Lfc o [Indian J. Chem. Vol. 2 IB, 91 (1982 
) #J&] 

(B) 5, 12-^t//Xt±5, 1 a-v^yat-g, 1 6 - v7x-;l/-7;l/ 
t7>f; [ 8 , 9 - a] T-feT> h'Jl/> (20) 

9, 1 6-y7x^-7^7>f7 [8, 9 - a ] T -t?T > h l> U > ( 1 
9 ) 4 . 0 0^7A (7. 6 mm o 1 ) £i&{b^ f U> 2 4 0 ? 'J 'J «y h 

?g^u m%ii}\\mLtetfibfkm<D 1 M^ty^b>^ 1 8. o^j'j^^ 
?:iti, 2 B#p H iKj££-tf7c 0 ECfcm$*'&v-r7mmtU7i<.x«$cmL^ mm 
lt5. o 6 y^^nmm&ffi^wmtfczmtzo zmt^mt, fd-ms (6 

8 6) M 'H-NMR7^^h;KiJ:^ 5, 1 2-^7 ! nt-9, 1 6 
7 jU^-v y^-j [8, 9 -a] T-trT > b U b yTkXf /5L\i. 5 , 1 3 

— v7*o^-9, 1 6-y7x-)l/-7il't7>f; [8, 9 - a ]. T-feT>b 


4 8 



(C) 5, 1 2 -Stf/XCi 5 , 1 3-^-^7x^757-9, 16-^ 
7x-il/-7Jbt7>f; [8. 9 -a] T-bTV h 'J l^>^ 

5, 1 2 -St>73l(i 5 , 1 3-^a=e-9, 1 6-y7x-;l/-7/bt7 
>fy C 8 , 9 - a] T-feT> h U b> ( 2 0 ) 5 . 0 0 ( 7 . 4 mm 

ol),^7x^7;> 2. 7 (16. 2mmo 1) , ffl^7v? 

0. 09^7A (0. 4mmol). h l J-^-i/t l J-7*mX7^ 
> 0. 4 3^vA(2. 2mmo 1) , Vv'7A-^-yt l J-7 , h+f-l' F 
2 . 0 5^7A (2 0. 6 mm o 1 ) 2* h ;Uji > 2 0 0 ^ U U >y h Mzm& 

. 2 7^7A*#fc. JLOfb&^Ki. FD-MS ( 8 6 2 ) M 'H-NMRX 
^n/I/ (H: 4 0 0 MHz, $J/£^ :DMSO (1 2 0 °C ) „ 02 #M) 
cfcO. 5, 1 2 -Stf/XCi 5 . 1 3-t'X-y7x-;i/75;-9 ( 1 6 -v 
7^^-;U--7;U^-7 >7^y [8, 9 -a] 7 4z7 > b IJ b >^&£ -hfitlSL/io 
1 4 


J^T(w7rra^S&^£^-t. 3- 1 1 3 , 12-t'X-y7x 
-;UT^y-7, 1 6-v7x^-7M7>f; [8, 9-k] yju^r^y 





84 



DDQ 



(21) 


Eg 



(22) 



tBuONa 
P(tBu), 
Pd(OAc> 


a, 


In* 



(A) 2 , 5 -i?7i^-7M7>f; [ 1 1' . 1 2' -3, 4] 77> 
(2 10 

S. H. Tucker <D75"?£[J. Chem. Soc. . 1462(1958)] £r#%(d Lt-p^Lfc 
7, 8 f;l/7irt7f >- 7 , 8-yt-;l/ih7>^-l, 2-S^> 
W ;U-jl^u>£N. Camp be 1 1 CQ7T?£ [J. Chem. Soc. . 1555 (1949) ] 
^ft2, 5-v7x-;b-7il/t7>f; [1 1' . 12* -3, 4] 77 

> (2 1 ) $-a-^Lfc 0 

(B) 7, 1 6-v7x^-7M7>f; [8, 9-k] 7;U^^>^> ( 
2 2 ) (D<£f& 

2, 5-y7x-;l/-7/^7>f; [11', 1 2' - 3, 4] 77> (2 
1) 5. 00^7^ (1 2. 7mmo 1 ) t7-fet7f U> 3. 8 6^vA 
(19. 0 mm o 1 ) £4- v U > 5 0 0 5 U U >y h ;U iife-ft^ ^ U > 660 

r 3 (D 1 MJfi^b^ ^ U >mm 16. 0 ; ^ 'J 7 h ;b£*i£T U ^b(;4 6 

<73ftfe^H.£f#/c 0 d^b^li, FD-MS ( 5 2 8 ) J&Tf 'H-NMRX^ 
?r;K-«fc»K 7, 1 6-;7x^-7Jl/t7>f ; [8, 9-k] 


5 o 


>-r> (2 2) fitlS Lfco 

(C) 3, 1 1 -&tf/3*.t± 3 , 12-^a=&-7, 1 6-y7x^-7Jl/ 
t7>f; [8, 9-k] 7^t7>f> (2 3)©^ 

7, 1 6-y7i^l/-7/l/t7>f; [8, 9-k] 7;1^7>t l > (2 2 
) 2. 30^7A (4. 3mmol) Wfl/> 2 3 0 £ U U «y MHz 
^ U S8iiJ0iau^*^im<7) 1 MJ&fb^ ^ U >^ 9 . 0 'J 7 h )\,*m 

ia$gbT3. o 6 y^^oy&mn&BMizntzo z.<Ditsmu fd-ms (6 

8 6) JkTf 'H-NMRX^^ h ;M3cfc 3 , 1 1 -RXf/2ll± 3 , 12-v 
1 6-'77x^-7M7>f/ [8, 9~k] 7;M"7>-r> 
(23) X*$> & tMWlstz 0 

(D) 3, 1 1 -Rtf/)U± 3 , 1 2-t*x-y7x-;l,7^;-7 > 16-v* 
7x^l/-7/^7>fy [8, 9-k] 7M7>f>©^ 

3, 1 1 -Stf/Xti 3 , 1 2-v?7"d : E-7, 1 6-v7x^-7;l/t7 
>7"y [ 8 , 9 - k ] 7^7 >x> ( 2 3 ) 3 . 9 2 ( 5 . 7 mm o 

1 ) , v 7 i ~;UT 5 > 2 . 0 3 7=7 A ( 1 2 . 0 mm ol) , #8^7 S> 7 
A 0. 0 7 (0. 07mmol)> h 'J-^— >t y-7*f ;l/*X7^f 

> 0. 3 3^7A (1. 7mmo 1 ) . V y7A-?->f U -7* h+iM K 

1 . 56^7A (14. 4 mm ol) *h ;l/x > 1 2 0 ^ U U «y h ;K^*« 

LfcA 7 A ^ □ 7 h 77 A C J: f) fflS ^M*Mb b b 4. 2 7^7A^# 
tz 0 zcpltsmt, FD-MS (862) Rxf 'H-NMRX^n^ (H: 4 
00MHz, ffl%MM :DMSO(120°CKHI3 #M) «fc 0 > 3 , 1 1 - 
1 2-t'X-y7x^7$;-7, 16-v7x^-7i^ 
7>f; [8, 9-k] 7;i/t7>f>t**Si:li|igLfc 0 
1=TJ&#'J 1 5 

5 1 


3, 1 0 - b'X-v^ b V )VT 5 J - 7 , 14-y7x^;i/75;7-trt7h- 
[l. 2 -k] >7">Sl/3 , 1 1 - t'X-y b U ;UT ^ 7 , 14 

-v7x^7U7tt7h- [1, 2-k] 7/l/t7>f >©€il/^8 0 
/ 2 0 - 9 0 / 1 0 (Dm&VQZ^f&LtZo 

(A) 3, lO-Sl/3, ll-yyn^-7, 1 4 - y7i-iHtt7 h- 
[ 1 , 2 - k ] -7)^=7 >T>mmV>} (18) tf>-£j& 

■/atfb-a-^Ci. 3, 10 -Si/ 3. 1 l-y7*ot-7, 1 4-v7x-il/7 
h - [ 1 , 2-k] yjVyt^y'rXD^jUit^S 0:20-90: 10 X* 
h&Zt% 'H-NMRX^^ b J: OfiSISL/io 

(B) 3, 10 -St/ 3, 1 1 - t'x-^ b U;UT^ / - 7 , 1 4-^7x^ 
T-fe7"7 b- [ 1 . 2-k] 1 JVjr^y^ycD^JiyLtfZ 0/20-90/1 0 

titfiM 1 2 (B) tZ&^T, JJ7i-;i/7r/©^0i:i?-p, p-vbU 

;bT^ >^ffl^/c^ <h^|^#|Hj^(3Ur. Mtt^co^uitS 0/20-90/1 
0©3, 10 -St/ 3, 1 l-t'X-vh'J^7$;-7, 1 4-v7x^7 

•tr7"-7 b - [ l , 2-k] yjv*? y^-y (A- l 6 ) £-£;&L7£ 0 
izf&M 1 6 

3, 1 0-t'X-v7x-;l/75/-7, 1 4-y7x-;i/75;7-trt7h 
-[1, 2 - k ] 7)1*^7 ><r>7kTf3 , 1 l-^-i?7x^7;;-7, 

l 4 - y7x^7 ^ yr^i-y b - C 1 , 2-k] 7;u^-^ >-r valuta* 
80/2 0-9 0/1 0 (DimiWlZ'SfiiLtzo 

(A) 3, 10 -St/3, 1 l-y7*nt-7, 1 4 - y7x^7tt7 h- 

[ l , 2 - k ] y)V*^ y^-yUmM (18) 

1=TJ5$c#iJl 5 (A) £|^*if3LTv7*at{t^tl£l#/c 0 

5 2 


(B) 3, \0-Rlf3, 1 l-t'X-y7x-;l/7^-7 > 1 4-v7x- 
)VT-ti-7 I — CI, 2 -k] -7;U^"^>^> (A- 1 ) (D^Jlit^S 0/2 0 

-90/1 0 <D%mM>)<nt>$L 

(a) ti#f>nfc^7*nt^ti^ffli\ ftf&mi 2 (b) tmmizLx^ 3 

, 1 0-v7x-;i/7^y-7, 1 4 -v7x-^7-trt7 h- [ 1 , 2-k] 
7il/t7>f>i3, 1 l-^7x-;l/7^-7, 1 4-^7x-jl/7tt7 

h- [ 1 , 2-k] -7;u^-7 VT-vro^kttfr'S 0/2 0~9 0/1 0<7)iia^ 

n»y i 

tftftLtz I T0ii^i*7Xi±i:, IE?U±AW£ LTTIBft^ (H 2 3 
2) £J3IJ?6 Onm^IILfc, 


Me 




;o>-N-<o> <o; 


Me 



0>-N-<0)-N-<0 



(H 2 3 2 ) 

<X^, lERMMffit LTTIB-fka"^ (NPD) £I1J? 2 OnmT'Iilfc 


S> [oi ro; 



(N P D) 


^e^bTS-t Ka^^>+y V >®A (A 1 q) 



(A 1 q) 


t3, \0-J&Zf3, 1 l-y7x-;i/7^;-7, 1 4 - V 1 x. — frT -fe-*- V 
h-7;l/^-7>-r> ({ta^A- 1 ) it-SWA- 1 0>»K#2 . l mo l % 

15 1 0 nmfliL, ^(7)±^M^b^Jg t LX L i F £IHJP 0 . 2nmfl 
3g|£. TJV^^^ZWm 1 7 0 nmlfLlg^fiLTWiE LM^^mtz 
• 1 O-'To r r 0)£^*-C% SrajM^^T^S Lfc 0 

^©^©^3tiRM4tt. itsstsm5. 5v<Dmumj±x~mft,wm\ o 3 ( c d 

/m 2 ), ^»¥tU. 2 (cd/A) £i^»t?«fcofco fejg&«*< ( 0 . 5 
6, 0. 4 4) */i.lom^»S 5 0 0 (cd/m J )T' 

. ^B^IZIfrL/c££^Ml^i2 6 0 0 B#p B 1£ S#tSr? 0 

Jt&flJ 1 

HSfefll 1 (z:*5^T\ fc^A- 1 <7^M(3;U7*I/>£ijlJ^4 . Omo 1 % 

z.(Dm?(Dmytmm±, mwiwzs. 5 v <omMW£x^ytm& \ 0 5 ( c d 

/m 2 K %Lmhm±7 . 6 (cd/A) t^-p/^MIKO. 5 0, 0. 
5 0) ©HfefSft-e&ofco fcJHHfSftff® 5 0 0 (c d/m 2 )-£\ ^m^t-WL 

/■c<h i^^^t± iooo m%t%Mm i j; o fcjg^ofco 
n»y i -fL-a^A- i (3. #k§¥ i 1-4036 o^&m 

1£Mt,CD 7 7>f y [8, 9-k] 7^t7>f>^»'2mo 

d^mBE 5 . 5 VraEPAnS/E-^ftffJK 3 5 (cd/ 


m 2 K &tf#*±3. 0 (c d/A) T*&D, ^fe^T**>^/c 0 #}Mf£7 , cjff 
S 5 0 0 (c d/m 2 )T% £«^KI&L;fe££5¥«2Mj*e±3 0 0 NfK^3S^o 

tmm 3 

Hifffe^iJ 1 £*>^T. fba^A- 1 (i> *RfKI¥ 1 1 - 1 6 8 4 4 5^ 

$gfEi£<£>7, 1 4 -^7x^l/7tt7 h [1, 2-k] •7?W7> J r>&m&. 

^©^^■©fg^ttti. il^«/±6 V<7)EPiomEEt?^»JK6 9 (cd/m 2 ) 
f3 . 1 . 3 (c d/A) -e&D. It*§fe^3t^&^7cfr\ A 1 Qm&Z 

J #^3it*«fcO&^#*£*l>Lfc. $09if&#)J$Jg 5 0 0 (c d/m 2 )T% feMtftm 

S nas^i 2~ii 

1 nfoM 1 <t&®A- 1 a 1 iZTr.i-it-SWvZMmLtzM 

%kmm, myt&Rxfmm&ftwms o o ( c d/m 2 )-e. ^m^igi&b 
i 1^1% 

mmm 1 2 

i ^Tte^-a-^j i 2T^#^n/-cMte#jt^-^(7)<b^ ( 

a- i ) (Dm&& i oo%tu a 1 Q*^mtsitt£fr-otzz.t£jLm±mmzL 

z. <Dm?<nmytm&±. d^mffi 4 . 5 v (Dmmf±xmytBm so (cd/ 

m z K 3£7fc*M{i3. 5 (c d/A) t'$>^»fc 0 3U»i#S#;»JK 5 0 0 (cd/m 

5 5 


mmm i 3 

mmm i (^^-r. (a- i ) ®^d^ -stem i 5T^#?,nfe^ 

mttf~%.<Dit^M (A-l 6) ^ffl^fciii^HilWl^^bT. W«SEL3l^ 
i©Hl^o|S^tel±. ttaSESJE5. 5 VWEDiP«/£t?5l3tjl?S9 4 (cd/ 

m 2 ). m.ymm*s. 94 ( c d/A) . &mmm (0. 6 0, 0. 39) 

*!fe^-e&ofc 0 Mff^ff JS 5 0 0 (c d/m 2 )-e. %.n$amW)Ltzt Z 
¥3S##l±3 2 0 0 B#PeU£5^/-c o 

1 4 

hasai 1 izis^-r. -fk-a-t? (a- 1 ) ©f^boii. -g^j 1 6ti#bn/« 

CICO^W^^^. VcDEPijpm/dE^T'dMJK 1 0 0 (c d/m 

2 K f£##»±4. 7 5 (c d/A) „ feM^ ( 0 . 5 8 , 0. 4 2 ) "<?&o 

/to wmmytmms o o ( C d/m 2 )-e. 8 
£*ti-;ii:a<-e#fc. ^nii. 3, i l- 

t'X-y7x^75;-7, 14-v?7.i-mt7h - [1, 2-k]7 


5 6 


1 




m jbe 

(V) 

(cd/m 2 ) 

(cd/A) 




2 

A-2 

5. 5 

1 4 0 

5. 7 


2 8 0 0 


3 

A- 8 

5. 8 

1 2 0 

3. 6 


2 10 0 


4 

A-14 

5. 2 

1 2 0 

6. 1 


2 7 0 0 


5 

A-16 

6. 0 

17 0 

4. 7 


3 10 0 


6 

B-3 

6. 0 

1 6 0 

3. 2 


19 0 0 

7 

B-15 

5. 5 

1 3 0 

2. 8 


18 0 0 


8 

B-17 

5. 8 

1 1 0 

2. 0 


17 0 0 

m 

9 

B-18 

6. 1 

1 2 0 

2. 8 


2 0 0 0 


10 

A- 4 

7. 2 

1 1 0 

3. 7 


10 0 0 


11 

B- 5 

6. 0 

1 2 0 

6. 7 


18 0 0 


mm^mm^tz^oi^, -tie c n ~ c i 8] X'Tuzn&it&mzmm 
Ltz^mmn^m^is? hn;i/5^vir>xim itfe-^fe^i-^u -a 


5 7 


2. tul5{t^^\ TIB— (1] ~ [1 8] (m^ftfr^Sn&fb^T* 



C23 


X 14 x i3 x 12 X 11 X 10 



C.3 3 


X 3 X 4 X 5 X 6 X 7 


5 8 


X 16 X 15 X 14 X 13 X 12 X ll 



C4 ] 



C5] 


5 9 


S3 



[12] 


6 0 


14 


x i3 x \2 X n x io 



x 4 x 5 x 6 x 7 


C13) 


X' X 20 X 19 X18 X 17 x i6 X»5 X" 



X 10 X ll 


[14] 


X 9 X 8 



X 4 X 5 


[15] 



[16] 


[— tet c i ] ~ [ i 6] x 1 ~x 20 ci. ^n^n^3i(-. 7K^n^> 


6 1 



a8~3O07;i/^HT*^ ^f-^ggia&i/X 1 ~x ,0 {±*S<£LTBil 
-t^^TU^ fctffU M^Wf^lX' -X 1 ( i = 1 2 ~ 2 0) <D'p 


R 5 R 16 R 15 Rl4 R 13 



C 1 7] 


R 7 R8 R 9 R 10 R 11 


R 5 R 16 R 15 R 14 R 13 



C 1 8] 


R 7 R 8 R 9 R 10 R 11 


c— c i 7] ~ c i 8] iCif. r 1 ~r 4 tn^nnALiz^ m$m=?m. 

1 ~ 2 0 <D 7 jim^ m& t> u < Hiliro^il^I 6 ~ 3 0 cd r — 
^feO. R 1 £R 2 RXf/>U*R 3 £R* ^^-^^$S^XC±-0-, -S 

B?I«tf)j^itlgC^$t 1-20 ©r;u+;u*. mm, L < teTOtf^HifH^ 


6 2 


l< (itf i©J^iI?» 6 ~ 3 0(7)T'J-;U^ + ^^ gg|fcL< 
4 . milBW^e^> -/ISst C U ~ C 1 8 ] x»7r^n%\t-£'M-fy\ iSl~70 

6 . - 1 ^mti-^m^ i ~ 5 (n^irnfr\z.tm>(nmm, 

M'f4#<£ %>m*.Wt(D*:)V}kti\ 90: l 0~~ 6 0 : 4 0 "? 

& ^> z. t ti-& m&JM. 7 izmmn&mx. v ? v a )v 5 * >y -t? > x jit,, 

9. — «*5t C 1 7] ^$n^ft^<h-^ C 1 83 Tv^$tl^>^^WM'l4#: 
<b=E )\,\£t>\ 9 0 : 1 0 - 6 0:4 0 T»&£ £ t KW&t-f &m$<m. 7 dlB^tf) 

i o . tib-hs^ en ~ [i 8] (D^nfr-emisft&mmt'&Wo 

6 3 



C2] 


X 16 X 15 X 14 X 13 X 12 X ll 



C4 ] 


X l X 18 X 17 X 16 X 15 X 14 X 13 



[ 5 ] 


6 4 



1*. 


X l4 X 13 



CIO] 


X 


15 


x is x i7 X 16 T x 14 x 13 x 12 

X 10 



cm 


X 15 X 14 X 13 X 12 xn 



X 4 x 5 X 6 X 7 


C12] 


14 


X 13 X 12 X 11 X 10 



X 4 x 5 X 6 X 7 


[13} 


6 6 



C14] 


ft&kis < {±Bg^©j^^^is: i~2o (Dr^)um^ mm. & l < t± 

- 3 0 (DT U iS^t L < ii!IMira6~ 3 0 07 u — 

< (ijtefiWj^iifS 1~3 0 (DT)U*)IT $ /S, S$<6 C < &iMg$>£)#£ 

$f8~3 oro7i^-;i/it^*), BS^f ^jtftSSt/X' ~X 20 Ci^LT^ 


-t^^T^J;^ fcffU ^rit + rog&gX 1 ~X' ( i = 1 2 ~ 2 0) tf>4> 


c-ssf: c i 7] ~ c i 8] r 1 ~r 4 ^nem*^. mmm^Bi 

T^r,. R' t R 2 ^tf/XteR 3 £R 4 Ci. j^H-J^HI^Xte- O -. -S 
-^tt|S#tT^tt<J;l\ R 5 ~R ,6 ti. 7j<fjtH^ #ll£&L<li 
m^j^itlll^ l ~ 2 0 or/M^uS. ilil. b < 
1 ~2 o©7;^ + vl, g^^L<ciMM^ro^J^^6~3 0cdtU-;u 
f ife b < ~ 3 0 ©r 'J -;^+^>i, g$!&L< 

itmM^oDf^mm^m 6-3 o «; -;ut ^ g^*> u < itmw&nmm 

m?$k\ ~3 o«t;u+;ut^ I^feL<«iIMlIfa7~3 o 


R 5 R 16 R 15 R 14 R 13 



R 5 R 16 R 15 R 14 R 13 



R 7 R 8 R 9 R 10 R ll 



C3 

Eft 

in 
ru 

£3 
C3 

ru 

□ 
S3 


6 9 


7 o 


